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scribes runi tioiis of "Bear-jr inRs" or "Bushings."

IJOW FRICTION IS REDUCED

How to Remedy Play of Part* AVlicn
I* Bcarin«s Art* Worn.Problems of
:: Many Automobile Owners Solved-* Readily l»y >lan Who Knows.

Z' Ai'TO i,i:sso.\ no. 110.
(Coyprlglu. 1 !Hs. ».> Krcd. «... CiUerrlich.)
."There are innumerable parts of the
automobile which rub or revolve on
other parts, such as the crank shaft
on its supports., tin- crank pins In tne
ends of the connecting rods, the wheels
on their axles. As these parts rub on
one another, there will be wear and the
generation of heat; or. in other words.
^Friction cannot be e.lminated. but it
..an be greatly reduced by lubrication,
and bv making the rubbing surfaces
5f materials, whose tendency to wear
ir.d heat is low. or as cuigjneers w ouhl
sav whose "co-e'licient 01 ftiction is
low. I/ead ami bronze are such ma¬
terials. the former hems the hitur,
fout because of its softness, it is nii\ed
With other metals, such as tin anit
monv and copper. 111 which rase it is,
known as "white" or "Babbitt metal.K to overcome the friction, therefore. Jsome device such as a properly
Piece of Babbitt or bronze, or a sit or
rollers or rolling balls, is usually place 1
between tho rubbinp parts. rhese d< -

vices ^re tailed "bearings or bush-
trigs."

. ,1"

Parts can move on one another in
three vavs. namely, they can move;
in a straight line, one on t he ot her
2s. for example, the pistons in th«
cylinders, one can revolve in or .'jboutthe other, as the crank shaft

' Supports, f-r as the wheels on their
axlos. and t"he end of a shaft can
"revolve against a support. «

In the automobile where the r^rtsimply Bible buck and forth, as firstgiven", the pressures and. therefore,
wear If thev . re well lubricated, nr*Comparatively small, and so. as t rule.colli y)4\irtu"

,no special bearing is used.
-. Bv far the greatest amount of nio-v
Ing parts move as given in tlie sM-oii® case; tl at is, a * shaft revolt« In
another part, or a wheel or similar
hnrt revolves about a statlonaij sh.iit.Sphere the shaft -s small in 'lianteter
and the movement little, the beating
is jrenerallv nothing but a sleexe orfeylfnder made of some antifriction
metal as bronze or Babbitt, and iscalled'a "bushing;" tis, for- example, the
Wrlst-p'.n bushings and untverFal-jo n^Hushing. Where the shaft is of an>
else and where the movement ts fas-
ntid the pressure comparatively great,
the bearing is called a joutn.tl I &a.
Ing." In the engine, the j«urnalboar-
inffs are almoat always made in two
.narts. for Vhe sake of easy removal,
Vml are made of bronze or of Babbitt,^ The Babbitt or bronze bearings hn\ f»
a verv low friction, but by the use
.of ball or roller bearings the friction;
.2nd wear car. be still further reduced. |
« When thev ;ir« used there is prac-?feaUv no rubbing, as the balls or
roller's oimnly roll between the two
Kurfaces Kitber ball or roller benr-fngs are u«ed it. practically all places
other than the engine.
'"Where the movement is as. given In
? Vi« third case- namely, when the end

nhnft revolves or spins on a 1 at ur
face, the bearing is said to be «ub- ,tected to a thrust and the bear ng «s
called a "thrust bearing. Thus the tMarine which is placed between the

' clutch throw-out. or shift collar a .id
Its fork. a thrust bearing.

Figure l shows one-half of a ~

i.itt or bronze bearing. Note the oil
rro^ve" A It is Important that these
hr kent cleanly cut and un5}>.-triu-ied.nf if this Is not <lon«* th*- oil wit. not?>e able to get to the entire bearing, jfrnt will lubricate only a thin line, one

. Of the thickness of the oil hole.
HOW TO Y PliAA

WIIK'« 1110 AH I VtiS AUK W'OIt >
Z Wh«n hearings oft this style liecnm"
worn, the resulting play can be taken
ou* bv removing or filing on tin"shins'." which are shown as B in
Kigure 2 These are separators made
UP of a bundle of very thin leaves of.
brass, or of one heavy piece. \\ hen
of the former, the play is taken up byremoving one of the leaves, while, if
the latter, a little is filed otf u. Ad¬justing of the engine bearinps should
be done by experienced mechanics only,
rs the bearinp must fit the shaft snu^-1v vet not bind, while the nuts ofIhe bolt? which hold the two halves of
the bearing together must be as tight ja* thev chh lie without breaking.. Whet much play must be taken outof the bearings, or when new bearings ;are put in, thev will have to he"Berapea in." This is done by smear-ing some Prussian blue on the shift,and then revolving it In its bearinps. |The Truss1 an blue will thus mark th»-high spots cf the bearing.*- which highspots must theif.-h»s* svraped iiff andthe process reneated, time ar.d timeiigain. until practically tlie entire surlace of thbearing touches the shaft,In fitting or scraping in bearings,care must be taken to have the shafts,¦fitc., in line. Thus when thf main hear¬ings of a crank shaft are fitted the

fixed half of the bearings must be first
scraped In, and tests made repeatedly
to see that no bearing is lower or
higher than the others. If this is not
dono the hearings when lightened will
tend to bend the shaft. In tlguro 3 I
have shown the middle bearing: out of
line with the end hearings. Obviously,
when the caps are lightened the shaft
will be bent. It is for thfs reason that
the novice should not attempt to fit
the main bearings, as it takes skill and
experience to do this properly,

1 ti littins: the main hearings the half-
time gears should first be studied to
see if they should be brought closer to¬
gether or farther apart. Failure to do
this will mean a "growl" of the gears.
Unfortunately, few mechanics do thi.^
and often by taking too much from the
'fixed half of the bearing will bring
the gears too close together.

QUESTIONS AND ANSWERS
Q I would like to knew th» cause of a

io-i; motion on low speed o:* a Font tour-
!::<-? P- K.
A V.'hMe a tr.lss in the engine may be

to blame. it 1» :n«'t likely that the low
sp».-d band ts worn and slipping. An
rMninr.tiou of tins band will Indicate the
remedy.
Q. Three months ago I purchased a new

( ) car. Spvernl weeks afterward the
car developed spark plug trouble. After
every run of from twenty to tifty miles
the motor missed tiring'. 1 hnve had the ear
nt the service station five times but they
failed to reinecU- the trouble. I.ast wuek
tliev had the cliRlne down and now rings
woie put In. but after tlfty miles run the
Vime old trouble developed. I had a friend
talco the top c.f the motor and we found
streaks of oil on < he walls of the cylinders.
1 am using oil of mr'llum caliber for the
motor. 1 tried a heavier oil. but no im¬
provement resulted. The pistons do not
.-eat tight, that Is they ran be moved sllght-lv Mdewlsfe In all directions. The bore Is
three and one-quarter and stroke five and
one-quarter.
The car is In other respects n fine machlnc.

Can you suggest a remedy?
O. A. T.

A. If the play of the pistons was found
while they were cold then it Is right that
they should be so, as a cortaln amount of
clearance must be allowed to permit of the
expansion of the pistons when they become
hot. I believe that the oil streaks are rightalso, unless oil ha i gathered on the pistonhead !n any quantity. You will find thatthe compression will Increase and the pass¬ing of oil past the rings will decrease as
vuu run the engine and wear the ringsIn.
While the trouble may be due to theoil getting past the rings it Is quite possi¬ble that the trouble Is due to a faulty spr.rkplug or a weak current. The Interrupterpoints ma? not be correctly set. or there

may be a sltt-ht short circuit or a poorconnection In the primary circuit. In viewof the fact that apparently all has beendon* that can be done to overcome oiltrouble It might be well to check up theignition system and also the compression,
as regards valves.
Q. I am much interested in your articles

on the automobile. 1 have a ( ) carwith t ) carbureter, und I "let It alone."I am Inclosing a cut of this carburetorwhich has started a leak at the point mark¬ed .-X." I have cleaned the carburetor
m Instructed but It still leaks about a pintevery ten hours. lVease advise how to stepthe lee k ? P. S. McXA. If the leakage is only Immediatelyafter the engine has been slopped, then Itprobably Is due to the gasollno which hascondensed on the manifold flowing bark. Itdoes no harm and will pr ibly Increasewith cold weather. If leaki.ff t's constantthen the float may come too high. Take oftthe float chamber top. end turn the needlvto uncrew a notch anil then .ovt If leakagestops Try again, remembering how many

"oldsmobile
Temporary Salesrooms, 1'nrta and

.Service Station.
BLUE FRONT GARAGE

I'eferibnrg, Vn.
Snli'* I'hunp 11-12.
Service I'hone 812.

OIIY CKI-L-S make your car etart easier.Cheaper here than elsewhere.

201 X. Drlvldrre Street.
Randolph .">01. I'hone .Madinon 2701 -J

IImmediate Delivery
Premier Toaring Cars

We are prepared to deliver immediately several ofiliese splendid ears.

Capita! Motor Corp. |!{1 \) West Ilroad Street.

White-Truxtuns
2 T»u Capatllr,

Coanplrte nllk Cnh ns4
Wtndnhlfid.
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l*-"? 8. 15th Hi.

II

Function of Bearings; Shown
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turns you have given bo as to get It backto .original position if this does not provethe '.rouble. Some of these carburetors have
a small tube ruunltig from the lloat cham¬ber to the dash pot. which tubes sometimessplit. the split being often almost Imper¬ceptible. Iiu* causing a leak..Q. I hovc»n 191tf ( ) ear which runs.fairly well only when 1 start the enginea*u«J spevd it up suddenly when It Is 'coldIt seems to rhohc and often stops.A. When an ongim* Is cold the gasolinecondenses on the manifold, but tl»e con¬densed Kiusollne will be made ro (low to thecylinders by the friction of the onrushlngair. Any sudden charge in tho carburetor,su<-h as the sudden opening of th<> throttlewill cause an agitation of this condensedliquid. atid either cause It to run back tothe carburetor, or cause too large an amountof the giv) to rU"sk>1o the cylinders. Thiswill cause the choking and stopping asmentioned by you. 1A. A friend of mjnc has a (.: ) car

cie ColevAero -Eight
COI.F. MOTfVR CAK COMPANY.IndluimDolis. liwllun-i.
T1TK tilBSOX MOTOI5 CO..lfilt-13 1\>(«t ltroud htrcct.

with a thing ho calls u thermostat andnay»' It makes ^hln cur run fliu< oven whenc«ld. Whi^t Is tbli*. and would It t«put ono on my. ( ) car?
.A. The ".thermostat la a device which willexpand Krently When heated. It Is used Ina number of ram to forc<> the coolliiK waterto becothc warm quickly when the engineIs- started. Its operation Ik iih I ..Hows:When thoi engine nnd Its water are cold,the thermostat, which Is placed at the top»f tho cooling ctydtciu, 1« contracted, and,due to Its contraction, has cloyed :» valve,Which valve shuts ofr tho wAtcr betweenthe engine and tho radiator. Thus only asmall amount Of water is used for cooling,but as this water bcconios heated, thethermostat gradually expands and s». gradu¬ally, opens the volvo between radiator andeuglhe. Thus th« engine will become warmQuickly and the troubles of a told engineare greatly lessened.By constant openliu; and closing the valve,or by keeping the valve p»rtly opened, thethermostat will keep the temperature oftho wator fairly uniform, which means ef¬ficiency.They are gpod, but you will probably Ilndthe, cpst of installing ono too great for theadvantage gained.

MECHANICS MAKE
ACES EFFECTIVE

(Continued From First l'agc-)
terlaiuments two or three nights aweek.
Mechanics are needed In the airservice, needed badly and at once, andall men who have had experience asmotor mechanics, blacksmiths, cai inet-makera,. earpehters, chauffeurs, copper¬smiths. electricians, fabric workers, in¬strument men, magneto men. metalworkers, motorcyclists, propeller mak

ers, vulcanizers or welders will In

dotiiK their bit In, tho best possible
way by presenting themselves for In¬
duction to tho nlr sorvlce trade-test
hoard at Atlanta. Ga.; St. Louis. Mo.:
Detroit, Mich.; Donver. Col.; Boston,
Mass.; Chicago. HI.. New York City or
San Francisco, Cal., lti ordor that they
may be inducted by these boards. The
following data concerning: the draft
status Is necessary: Address of local
draft hoard, order and serial number,
classification and division.

The ".MlKcrlinnrouN For Sale" column*
on the Want Ad pnKex otTer you «rrut
opportunities to iHxpiiHc of until but
pKctiit tiling" at n koviI prior.

SPOUT MARINE
At lant.a car (hut I« nh«oIntniv complete,
from mntometcr to extra Sllvrrtown t 1 r«
and extra 32x4 wlro wheel. CIclnsIh contains
only part.*) of the ilni'st btaniiu.nl niakeu.
Tlie Jordan Motor Tar Co.. Clereland, Ohio.

L\V. M. REYNOLDS ^*J0:i5 W. Ilrnad Street, /

URitsiyoksmtk' ^

Not sewed on.

Not vulcanized on.
Not a retreaded process.
Double your mileage.
(J uaranteed puncture-proof.
Oversize your tires. %
Take the worry out of driving.
Yet cost only half as much. v

You owe it to yourself to investigate
this remarkable tire product.

/
' International Rubber Sales Co.

102}) West Broad Strwt.

"If it

Isn't a

Gates

It Isn't

A Half

Sole"

mi/h.

TOURING BODIES |
A few of the latest models in stock for IMMEDIATE DELIVERY. Prices s

on application. |j
| RICHMOND MOTOR CO., Inc. |= TENTH AND BROAD STREETS, ijg RANDOLPH407. RICHMOND. VA. |^HnillllllllllllllllllllllllllllllllllllllllllllllllllllHIIIIIIIIIIIHillllllllllllllllllllllllllllllllllllllllllillllHIIHIIIIIIIIIlUjllllHIIIIIIl^
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Day-Elder Trucks Are
Worm-Drive, and
They Are the Trucks
That Are Giving Such
Unusual Satisfaction
When you buy a truck that
has worm-drive, you are
making for efficiency in
every way, because worm-
drive eliminates many un¬
necessary gears, eliminates
friction, eliminates loss of
power and gives more power
than is possible in chain or
internal gear drives. And
the best part of these state¬
ments is that we are ready to
prove it to you, and prove it
so you will be convinced that
you cannotwafford to buy any
other kind of drive, even if
you do not buy a Day-Elder
truck.

However, in D-E
Trucks You Get the
Same Features That
Will Be Found in
Trucks From $300 to

$500 More
Once you have become convinced that worm-drive is (he one best suited for trucks, andhave seen the Day-Elder Truck, with its superior features, you will decide that you cannot,in justice to your pocket-book, buy any other.

Try and Get These Features on Any Truck at the Prices of D-E'S
Continental or Buda Motors.
Zenith Carburetors.
Bush Tank Castings.

Heavier Wheels and Frames.
Roller Bearings.
WORM-DRIVE.

Really, we cannot tell you the many points about these Trucks with cold type.you mustcome and let us demonstrate the size you want (and we have one just suited to your busi¬ness) and see for yourself how they measure up with others at these prices. AND WEWIJ,L NOT COMPEL YOU TO BUY IF YOU DO NOT WANT TO, NEITHER WILL YOUBE UNDER ANY OBLIGATION.

tons $1775
3 tons £2750

2 tons $2075
6 tons $4500

KLINE KAR Sales Co., Inc.
RUSSELL II. RAW LINOS, President. 012 West Broad Street

WE SPECIALIZE ON

Repairing High Grade Cars
AND STARTING AND LIGHTING SYSTEMS.

All Work Guaranteed.

J. R. LAYNE
Phono Madison 1548. . 1209 West Broad Street.

II
Immediate Delivery

LATE MODEL.USED
T«artnc>.n«ubMt.Ten Track

Richmond Motor Co., Inc.
DUOAT) AT TENTH.

One to Pittsburg!
One to New York!

Delivery, of White Trucks made by driving tracksto these points shows the extraordinary conditioncreated by tho government's demand for WhiteTrucks.
Tho man or firm that secures the only remainingWhite Truck still on our floor can be consideredlucky, for this will probably be the last we willreceive until the llrst of the year.

The $25,000 Service With
WHITE TRUCKS

*
Congested freights do not Interfere with the sup¬ply of White repair parts, as these are comingthrough in large quantities, and are available for
government trucks as well as other users. Thelargest service department in the South devotedwholly to trucks.

Smith & Hicks, Inc.
Tel. Mnd. 071. D72. 073.

12, 1-1, 10 X. Fifteenth Street,
Kill I re llulldlnir.

Mnilf by the
White t'ompnnf,
Cleveland, O.

Davis Essential Sixes.
Are Selling Fast In and Around
Richmond Because They Are Extra
Value and Their Performance Is
All That Could Be Desired.

There is absolutely no way to adequately describe anyautomobile, much less describe this wonder car, withcold type. All we can hope to do is to tell you thespecial features and try to get you interested in theDavis enough to come and let us show you how it out¬classes anything at the price on the market to-day.Sales are mounting higher and higher every day, andthere must be a reason besides salesmanship.that
reason is quality and right prices.

Heed This Warning.
Automobiles are going to be scarce and high inprice, and our advice to you is to get your car now,rather than be disappointed later, as you arebound to be with conditions as ttiey are on ac¬
count of the recent government order to all manu¬facturers. *

Come.Look.Be Conquered! That's What HappensWhen a Prospective Buyer Sees the IncomparableDavis Essential Six.

READ
Luxurious Lines.
Luxurious Appointments.
Continental Motors.
Deleo Starting, Lighting and

Stromberg Carburetors.
Any Hill on High.
17 Miles to the Gallon.
5,000 Miles on Tires.Ignition.

Rawlings Motors
Incorporated,

Bnssell <H. Rawlings, Pres. 318 W. Broad Street.


